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METHOD FOR MIXING RIBONUCLEiC ACID IN WATER INSOLUBH^ 
MEDIA AND APPLICATIOM THEREOF 



PAOKgRQUNP QF THE INVEMT|ON 



FIELD OF THE INVENTION 

The Invention relates to a method for mixing rit)onuclelc acM in water insolUDle 
media by mixing water-soluble ribormcielc acid with water Insoluble media 
through utilizing a parlfcular intermediate solution, and such media having 
ribonucleic acid can be appfied on products as anti-counlerfeiting lat>ele. 



DESCRIPTION OF RELATED ARTS 

As biotechnology develops, biology-relatsd technoiogiss have been applied, 
not onty in the medical and researches related fieldSi but also on daily-life 
matters, such as secui^ systems uiillzing Rngerprints or irises for 
identification, household appRences controlled t?y human voice, etc. Since e 
DNA sequences can be unte|ue and complex, utilization of ^ch particutar 
^aracteristcs in daily-life producia or solving problemSi such as preventing 
products from being counterfeited, has become an Issue of great intdiest 

Many products not only utiKze apparont and unique deeign^ and qualities to 
earn consumers' trust, but also add labels fbr anli-counlerf^it purpose. 
Tradftionai ant-ccunterteitlng labela are mostly made of physical or chemical 
materlala, for example, magnetic strips on checKbooks, lassr holographs on 
credit oarde, fluorescent ink on stocks^ and lieat-sensrtive inks on confidential 
documents. Other anti-counterfefting ebele are made by adding ant^en to 
objects and detected with antibody; however, since antigens and antibodies 
are proteins H^t characterize inferior stability, especially at high temperature 
those proteins thereof might lose activiV and be destroyed, thUB reducing the 
slabiiity and identification accuracy, in addilion, since the reactions of 
antigens and antibodies provide few variations, counterfeiting can be easify 
done. 
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It is widely known by persons skilied in the art of molecule biotechnology that 
DNA is highly water-solublei and no attempts have been shown to mix DMA In 
other water insoluble solvents or media. The known technology enables 
DNA to be dissolved in water-soluble solutions, and then apply such solutions 
onto the surface of products as anti-counterfeiting labels, Yet the most 
critical drawback thereof lies In the ^ct that water-soluble solutions are not 
able to firmly attach to material like resin, pottery or glass. Therefore, 
water-soluble anti-counterfeiting labels applied thereon can easily be 
destroyed or detached^ thus the identification function intended is not to be 
reaPized. 



SUMMARY OF THE IIWENTION 

For overcoming the foregoing drawbacks of the conventional arts, the 
invention provides a meHiod for mbcing ribonucleic acid in water insoluble 
media and the application thereof. 

The invention provides a method for mbdng ribonucleic acid in water insoluble 
media, comprising procedures as follows; respectively dissolving ribonucleic 
acid in water-soluble solutions and water insoluble media In solvents, and 
then mix ribonucleic acid solution in the media by utilizing a particular 
intemiediate solution, thus media having ribonucleic acid are obtained. 

The foregoing media are polymers, such as polypropylene (PP), 
polycarijonate (PC) or polystyrene (PS). 

The foregoing intennediate solution is an organic solvent, such as ethanol, 
acetone, chloroform or the mixtures thereof. 

Another objective of the invention is to provide a manufacturing method of 
anthoounteri'elting labels for products, with characteristics being that mixing 
known sequences ribonucleic acid in water insoluble media by using the 
method described above, and then labeling the media on the surface of 
objects or enabling the media to infiltrate in or mix with such objects as labels. 
The foregoing media are utilized for mixing and protecting ribonucleic acid, 
and for adhering or mixing in other objects. 
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The foregoing objects can be liquids or solid objects, wherein liquid objects, 
such as inks, paints, pigments, cosmetics, seals or glues, can be mixed with 
media having ribonucleic acid, thus enabling such liquids to be 
anti-counterfeiting labels. In addition, solid objects, such as antiques, 
jewelries, credit cards, magnetic strip cards, souvenirs, can be attached 
thereon with media having ribonucleic acid, thus enabRng such solid objects to 
provide anfi-counterfeiting functions. Apart from that, media having 
ribonucleic acid can be utilized directly as material for products, thus such 
products are to contain anti-counterfeiting functions, 

The ribonucleic acid is a general term for deoxyribonucleic acid (DNA) or 
ribonucleic add (RNA), and can be chosen from animals, plants, bacteria, 
viruses, Hingt, or synthetic vectors or fragment et al 

The authentication method by utilizing ribonucleic acid as product 
anti-counterieiting labels mentioned above \s to detach the media from objects, 
and then extract ribonucleic acid in sudi media by utilizing solvents, 
eventually, being amplified through the PCR reaction, the authenticity of 
objects can be verified. 

BRIEF DESCRIPTION OF DRAWINGS 

These and other features, aspects and advantages of the present Invention 
will become better understood with regard to the following description, 
appended claims and accompanying drawings that are provided only for 
further elaboration without limiting or restricting the present invention, where; 

Fig. 1 shows a flowchart regarding the process of mixing ribonucleic acid In 
water insoluble media of the invention. 

DETAILED DESCRiPTiON OF THE PREFERRED EMBODIMENTS 

The following is a detailed description of the best presently known modes of 
canying out the Inventions, This description is not to be taken In a limiting 
sense, but is mad merely for the purpose of illustrating the general principles 
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of the inventions. 

Since ribonucleic add is liighly water-soiubie material, it is easily dissolved in 
water-soluble solutions, such as PBS or TE. On the other hand, it is not easy 
to mix ribonucleic acid in water insoluble media. Thus, the Invention Is to 
' provide with a method for resolving ribonucleic acid In water insoluble media. 

As shown In Fig. 1, a method for mixing ribonucleic acid In water insoluble 
media in the Invention comprises the procedures as follows: first, respectively 
dissolving ribonucleic add in water-soluble solutions and water insoluble 
media in solvente, and then mix ribonucleic add solution in the media by 
utilizing a paifiojlar Mermediate solution, thus media having ribonucleic add 
can be obt^ned. 

The foregoing media can be polypropyiene (PP), polycaibonate, or preferably 
polystyrene (PS). 

The foregoing intermediate is an organic solvent, such as ethanol, acetone, 
chloroform or the mbctures thereof. 

Another objective of the invention is to provide a method for producing product 
antl-counterfeiting labels, with characteristics being ttiat: miidng icnown 
sequences ribonudelc acid In water insoluble media by using the method 
described above, and then coating the media on the surface of objects or 
enabling Ihe media to infiltrate such objects as labels. Hie foregoing media 
are utilized for mixing and protecting ribonudelc add, and for adhering or 
mbdng in other objects. 

The foregoing objects can be liquids or solid objects, vtfherein liquid objects, 
such as inks, paints, pigments, cosmetics, seals or glues, can be mbced with 
media having ribonudeic acid, thus enabling such liquids to be 
anti-countetf^iting labels. For example, after mixing ribonucleic acid with 
polyprxipylene media through a particular intennediate solution, the powder or 
minuscule partides of polypropylene media are to be mixed vi/ith Inks, flius 
anti-«}unterfeiting inlcs having ribonudeic add are to be obtained. 

in addition, solid objects, sudi as antiques, jewelries, credit cards, magnetic 
strip cards, souvenirs, can be atUiched thereon with media having ribonudeic 
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acid, thus enabling such solid objects to provide anti^counterfeiting functions. 

Apart from the foregoing applications, media having ribonucleic acid can 
directly be utilized as product material, thus enabling the products then)$elves 
having the function of antt-counterfeiting. For example, to mix ribonucleic 
acid with polystyrene or polypropylene media through a particular Intemiedlate 
solution shall make such media become material having the 
anti-counterferting function, thus such material can be widely utilized for 
making all kinds of anti-counterfeiting products or labels. 

The foregoing ribonucleic acid is the general term for deoxyribonucleic acid 
(DNA) or ribonucleic acid (RNA), and can be chosen from animals, plants, 
bacteria, viruses, fungi, or synthetic vectors or fragments. 

The Identification method by utilizing ribonuclete acid as product 
anii-counteri^iting labels mentioned above is to detach a small portion of the 
media from objects, and then recyde ribonucleic add having known 
sequences In such media by utilizing solvents to extrad therefrom, and ^e 
composition of nudeic acid was designed to have specific length and 
sequence which can only be verified with certain PGR primers. Through this 
procedure, if the examined object carries the original ribonudelc add, the 
PGR procedure will amplify extraded ribonucleic acid to several million times 
with the same size and sequence of the original ribonucleic acid* in contrast, 
if the media detached ft*om the examined objed does not have the original 
ribonucleic add, there v^li be no amplified n'bonucleic acid product 
Hierefore, by comparing the sizes and amount of PGR products, the 
authenticity of labeled objects can be verifiedi 

The Invention provides a method for mixing ribonucleic acid in water insoluble 
media, with tiie detailed manufacturing method being further elaborated 
through the preferred embodiment as follows. 

The preferred embodiment describes the method for mixing the water-soluble 
DNA Into PS. 

Material: Polystyrene (PS) is utilized as the medium, the organic solvent Is 
chlorofonn, and the intermediate solutbn is 95 % of ethanoi, acetone 
and chlorofomi. 
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Method: M fl.^ dtesoNe 5^9 of the prepared ^^J^^T^^^^^^ 
dissolve Sg of PS Wo ehlorofonn, afterwards add respe<*vely 10^1 
intem«diate solution of 9S% ethanol ar,d acetone ,nto the 
tZm ONA water solution, and eventually, fully m«. through 
SgT^'vortex, the forgoing DNA solution having the in«rrn«lla^ 
fl,e,eln m^ the organic solution of chlorofbnn ha«ng PS 
dissolved therein. Through such Intem-edlate process, the DMA 
X solution and the water Insoluble medium of PS chlorofom^ « 
moroughly mixed, thus the medium of PS solution contartng 
the DNA is obtained. 

preferred embodiments contained herein. 
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WHAT IS CLAIMED IS: 

1. A method for mixing ribonucieic acid into a water insoluble medium, 
comprising processes as follows: 

dissolving ribonucleic add Into a water-soluble solution; 

dissolving a water insofubte medium Into a solvent; 

mixingi through a particular intermediate solution^ said solution containing 
ribonucleic acid with said solution containing said water insoluble media; 
and 

a medium containing ribonucleic acid being obtained. 

2. A method for mixing ribonucleic acid into a water insoluble medium as in 
claim 1« wherein said medium can be polymers such as ppiypropyiene 
(PP), polycart)onate (PC) or polystyrene (PS). 

3. A method for mixing ribonucleic add into a water insoluble medium as in 
claim 2, wherein said medium is preferably polysfyrene. 

4. A method for mixing ribonucleic add into a water insoluble medium as in 
claim 1, wherein said intermediate is an organic solvent. 

5. A method for mixing ribonucleic add into a water insoluble medium as In 
claim 4, wherein said organic solvent can be ethanof. acetone, chlorofcmi 
or othermixtures. 

6. A method for mixing ribonucieic acid into a water insolubie medium as in 
claim 1, wherein said medium containing ribonudeic acid can be utilized 
as anti-counterfeiting labels for products, 

7. A method for mixing ribonucleic acid into a water insoluble medium as in 
claim wherein the manufacturing method of said anti-counterfeiting 
labels for products is characterized as follows: mixing ribonucleic add 
having Icnown sequences into a water insoluble medium, and then coating 
or infiltrating said medium containing ribonucleic acid onto the surface of 
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the object or into said object as labels, and said medium being utilized for 
mWng, protecting ribonucleic add by attaching or mixing with other 
objects. 

6. A method for mixing ribonudeic add into a water insoluble medium as In 
dalm 7, wherein said object can be either liquid or solid. 

9. A method for mixing ribonucleic acid into a water insoluble medium as in 
claim 8, xA^erein said liquid object can be inics, paints, pigments, cosmetics, 
seals or glues. 

10. A method for mixing ribonucleic acid into a water Insoluble medium as in 
claim 8, wherein said solid object can be antiques, jewelries, credit cards, 
magnetic strip cards, membership cards or souvenirs. 

11. A method for mixing ribonudeic acid into a water insoluble medium as in 
claim 1 , wherein said medium containing ribonucleic acid can directly be 
utilized as product material, thus maldng said product have the 
anti-counterlejtjng function. 

12. A method for mixing ribonudeic add into a water insoluble medium as fn 
daim 7« wherein said verifying method by utlH^dng ribonudeic add as 
antiKx^unterfeiting labels for products contains the processes of detaching 
the medium containing ribonudeic acid from the surface of the object, 
recycling ribonucleic add from said medium by utilizing solvents, 
amplifying said ribonucleic acid through PGR reaction, and eventually the 
authenticity of objects can be verified. 

13. A method for mixing ribonucleic add into a water insoluble medium as In 
daim 1, wherein said ribonudeic acid Is the general term for 
deoxyribonucleic add (ONA) or ribonudeic add (RNA). 

14< A method for mixing ribonudeic acid into a water insoluble medium as yi 
claim 1, wherein said ribonucleic add can be chosen from animals, plants, 
bacteria, viruses, fungi or synthetic vectors or fragments. 
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ABSTRACT OF THE DISCLOSURE 



The invention provides with a method for mixing ribonucleic acid In water 
insoluble media by first dissolving water insoluble media in solvents, and then 
mixing ribonucleic acid and ^e solution having water insoluble media together 
through a particular intermediate solution; in addition, media having 
ribonucleic acid produced through the foregoing method can be utilized as 
anii-counterfeiting labels by applying directly or Indirectly on products, so mat 
the authenticity of products can be accurately verified. 
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